Child pedestrians are the most vulnerable road users. They are at high risk involving in road traffic collision. This present study is to highlights the magnitude of road safety problem amongst child pedestrians in Malaysia. In addition, the objective of this study is to determine the pattern of child pedestrian collisions and injuries during the period 2009 to 2012. Police records of reported child pedestrian collisions and injuries in Malaysia from 1 January 2009 to 31 December 2012 were collected. The selected variables on demographic factors, injuries related to the child and crash site characteristics were extracted and analyzed. A total number of 2,243 child pedestrian casualties were reported accounted for 27.9% of all pedestrian casualties in 2009 to 2012. Over 4 years period of study, the greatest number of incidence crash consistently occurred in the state of Sabah. Most of the involved children were the young children, aged 5 to 10 years and boys most commonly involved. Majority of the victims belonged to the rural populations. The collisions were more likely occurred on the roadways with two-way traffic system with a posted speed limit of 50km/h. These findings may have important contributions to the improvement and development of road safety initiatives and interventions related to child pedestrian collision in Malaysia. Road safety strategies should be improved by introducing more targeted measures for high-risk groups based on variables that have been studied.
INTRODUCTION
Child pedestrians are vulnerable road users. They interact together with other users in mixed road traffic situations with a variety of purposes [1] - [7] . As stated by Petch and Henson, the risk of children in a road traffic accident is greater due to the complex interactions in our transportation system. It encompasses interactions between children and driver behaviour as well as the interaction of children and the physical/social environment [8] . Children are predominantly at high risk involving in road traffic accidents due to the small physical stature and limitation of cognitive ability [1] , [5] . The fact that their physical and cognitive aspects are in a state of growth and underdeveloped resulting in a high rate of involvement.
Several researchers highlighted that children's short stature limits their ability to see or be seen by other road users [5] , [9] , [10] . In a study conducted in German, it was found that head impact conditions, as well as injury severities, were mainly dependent on the stature of the children, the impact speed and the shape and stiffness of the car front [11] . In related to cognitive aspects, most of the work related to cognitive development is founded on Jean Piaget's Theory [5] , [12] . Piaget believed that cognitive development of children takes place in stages according to certain age levels [13] , [14] . In a study done by Barton et al. [15] on measuring cognitive functioning, it was found that boys and younger children aged 5 to 9 years old selected riskier pedestrian routes.
Globally, World Health Organization (WHO) reported that child pedestrians form the largest group involved in road traffic collisions [4] . A report from UNECE highlighted that 32% children aged 0-15 years were killed as pedestrians in European Union [16] . Meanwhile, in a study carried out by Linnan in Asia comprised of Vietnam, Bangladesh, Thailand, Philippines, Jiangxi Province and Beijing, China found that the highest group of road traffic accidents deaths were among young child pedestrians and bicyclists [17] .
In Malaysia, the statistic of fatal collision involving children is particularly worrying due to a higher rate of child pedestrian fatalities. Between 2007 to 2009, 12% of children aged 1 to 18 years old suffering from fatal road collisions were recorded in Malaysia [2] . In comparison, this figure is higher than the high-income countries with only 5-10% of fatal deaths [4] . According to Schwebel [10] , road and traffic situations in lower and middle-income countries is more complex related to many factors. The children in these countries may need more developed cognitive skills to interact in road traffic situations. Hence, this present study is to highlight the magnitude of the road safety problem amongst child pedestrians in Malaysia and to determine the pattern of child pedestrian collisions and injuries during the period 2009 to 2012.
METHODOLOGY

Data Source, Variables Description and Method of Analysis
This study is a descriptive secondary data analysis of child pedestrian (≤18 years) collisions and injuries in Malaysia that occurred between 2009 and 2012. The raw data were obtained from POL-27 forms administered by the Royal Malaysian Police (RMP), Traffic Branch. The form is used to record traffic accidents details occurred in Malaysia by manual. Then, the information is stored in the Computerized Accident Reporting System managed by RMP with the collaboration of Malaysian Institute of Road Safety Research (MIROS). The selected variables were analyzed using SPSS version 23. The variables with its sub-categories are presented in Table 1 . 
Definitions
The present study applies the definitions [18] as depicted in Table 2 . 
RESULTS AND DISCUSSION
Magnitude of Child Pedestrian Casualties
Overall, there were 2,243 child pedestrian casualties were reported accounted for 27.9% of all pedestrian casualties between 2009 and 2012. Of this value, 12.9% children were killed from the remaining casualties. It was found that the child pedestrian casualties were as follows; 30.2% (2009) [19] . Table 3 shows trends in reported pedestrian casualties and fatalities in Malaysia, 2009-2012 [20] , [21] and the level of urbanization rate [22] . Malaysian Department of Statistics (DOS) [23] reported that Sabah is classified as a state with a low level of urbanization with 54% urbanization rate, whereas, Putrajaya has reached 100%. In addition, the facts that Putrajaya is a well-planned city [24] and provided with integrated public transportation, extensive shared footpath for cycling and walking activities, therefore, led to the reduction in accident rate [25] . 
Profile of Child Pedestrian Casualties
This section presents the trends of child pedestrian fatalities and injuries in Malaysia over the study period and some of the collision characteristics. The number of fatal, serious, and slightly child pedestrian injuries in Malaysia is presented in Figure 1 . A total of 2,243 child pedestrian collisions were reported. The annual number of all type of injuries has fallen over the study period. Between 2009 and 2010, fatalities remained stable and decreased between 2011 and 2012. However, the annual decreased in the child pedestrian injury rate are steeper for serious and slight injuries compared to fatal injuries. 
Gender and Age
As Figure 2 depicts, boys' preponderance was observed during the study period. Between 2009 and 2012, boys had almost twice the injury rates with boys to girls' ratio of 1.7:1(2009), 1.6:1(2010), 2.2:1(2011) and 1.8:1(2012). The results conclusively identified that boys injured in greater numbers over 4 years study period. Similar results were reported abroad, such in Ireland [26] , New South Wales, Australia [27] , New Mexico [28] and in Manchester and Salford [29] . However, contrasting to the findings female preponderance was observed in Alberta, Canada [30] . The greater numbers of boys may due to the risk of exposure, such as long walking distance, unaccompanied journey, riskier route selection, behavioural differences, or any combination of the factors [1] , [15] , [31] . Figure 3 shows the percentage of child pedestrian injuries in Malaysia by age. The available data showed that child pedestrian injury rate peak was recorded in the age group of 8 to 10 years over the study period excluding the year 2012. Moreover, it was observed that children in the age 5 to 7 years fall in secondary peak between 2009 and 2011. However, in 2012, it was observed that children in the age 5 to 7 years recorded the greatest injury rate. It can be simplified that most of the road injuries were most prevalence among children aged 5 to 10 years old. Similar to that, the results are in accordance with the prior studies conducted in Scotland [32] , Lima, Peru [33] and New Mexico [28] . While, Stevenson et al. [34] found that children in Perth, Australia, particularly at the age of 13 to 14 has the highest exposure. Whereas DiMaggio & Phil [35] found an incidence rate peaked at the age of 6 to 14 years old. The higher proportion of collisions involving children at 5 to 10 years old can be explained by the fact that children being allowed to play on the streets, unaccompanied journey, less developed physical and cognitive aspects could be contributed to the statistics [1] , [3] , [28] . 
Type of Location and Area
The percentage of child pedestrian collisions by type of location in 2009-2012 are shown in Figure 4 . It was observed that the largest incidence rate belonged to the rural population. This proportion consistently higher than the other location. During the study period, it was recorded as follows; 66.2% (2009), 63% (2010), 64.3 % (2011) and 55.1% (2012). This result is in accordance with the findings reported in India [36] . However, the incidence rate in urban centres in New South Wales, Australia [27] was consistently higher. In rural, previous studies discovered that lack of roads maintenance, poor quality of public transports, less awareness of traffic rules, higher vehicle speeds, fewer separated pedestrian facilities and limited access to a medical emergency might be the contributing factors [37] .
The percentage of child pedestrian collisions in Malaysia by type of area is compared in Figure 5 . The incidence rate was greater in a residential area followed by school areas over the study period. The ratio of the child pedestrian incidence rate on residential areas was about two times that in school areas from 2009 to 2012 (1.6:1 (2009), 1.6:1 (2010), 1.9:1 (2011) and 1.7:1 (2012)). Other researchers reported similar situations abroad [38] - [41] . The child pedestrian most common scenario of a crash is the child dashes in or out onto streets [1] , [42] , [43] . In addition, it was found that child pedestrian injuries occur mostly in residential areas specifically on the same streets as their homes [35] , [39] , [40] , [44] . 
Traffic System and Speed Limit
The percentage of child pedestrian collisions in Malaysia by type of traffic system is presented in Figure  6 . During this time (2009 to 2012), it shows that the crashes tend to take place on two-way system followed by one-way system. The injury incidence rate was greater on two-way roads with more than 70% between 2009 and 2012. From the results, the collisions were more likely occurred on two-way traffic system over 4 years study period. This result is consistent with the findings observed in Riyadh, Saudi Arabia [38] . Furthermore, Al-Ghamdi [38] reported that most incidents in Riyadh occurred on divided roadways (two-way with median). Factors such as higher traffic volume [38] , less developed skills and incapable to execute appropriate responses [45] in transportation system might be the contributing factors to the higher incidents on two-way traffic system.
The incidence rates occur in areas categorized by speed limit can be seen in Figure 7 . It demonstrates that the number was greatest in areas with a speed limit of 50km/h and the least in areas with 110km/h. This finding was similarly reported abroad in Auckland [41] and British Columbia, Canada [39] . Additionally, WHO [46] stated that 40% to 90% of fatality risk occurred on roads with an impact speed of 50km/h. The fact that a higher number of injuries occurred on roads with a posted speed limit 50km/h might be due to speeding in the area that children tend to play in or near to the residential streets [47] or in areas that children walked to and from school [42] . Profile of child pedestrian collisions and injuries in Malaysia is depicted in Table 5 . There were some limitations in this study. The data used retrospective data which may be incomplete for some variables. 
CONCLUSION
This study aims to understand child pedestrian safety issues and scenario in Malaysia. Between 2009 and 2012, the annual percentage of child pedestrian casualties accounted for 21.2% and 30.2% of all pedestrian casualties. The state of Sabah had the highest incidence rates while the Federal Territory of Putrajaya had the lowest. The most commonly involved were rural populations involving boys aged 5 to 10 years old. The present study observed most child pedestrian collisions occurred in residential areas followed by the school areas. The greatest number of the crashes occurred on roads of two-way traffic systems and the speed limit of 50km/h. This present study highlighted the urgent need for the government and local authorities to improved road safety policies for child pedestrian. The role of local authorities is crucial in planning and implementing policies concerned with the child pedestrian safety. Pedestrian facilities should be designed based on the capabilities, limitations and behaviour of children, as young children are vulnerable and less capable to interact in complex traffic situations [1] , [3] , [48] . Local authorities are suggested to review the speed limit in residential areas and schools. In addition, local authorities should monitor the speed of vehicles passing through the areas. Attention must be directed to the children who live in rural areas due to the lack of pedestrian infrastructures and facilities. In addition, parents should be made aware of their responsibility to monitor the movements of their children. Spending time indoors may provide additional protection for boys [49] . 
